Objective: to investigate the physical growth of Xavante children aged 5-10 years and living at the Sangradouro and são Marcos reservations, state of Mato Grosso, central Brazil.
Introduction
Since the 1970s, three nationwide surveys were carried out in Brazil regarding nutritional status of our population: the Estudo Nacional de Despesa Familiar (ENDEF -National Study on Family Expenses), from 1975-76; 1 the National Survey on Health and Nutrition (PNSN), in 1989; 2, 3 and the National Survey on Demography and Health (PNDS), in 1996. 4 Among other characteristics, these three surveys were aimed at describing the nutritional status of the Brazilian population according to sex, age range, region, and income. None of the studies, however, surveyed Brazilian Amerindian peoples separately.
There are few studies that characterize diet, growth, and physical development status of Brazilian Amerindian peoples. 5, 6 Most of the data in existing studies were collected in cross-sectional surveys of Amerindians living in the Amazon region. These studies also employ different methodologies for analysis and presentation of data and, thus, are difficult to be used in comparisons. 6 In addition, another difficulty presented by the methodology of studies on growth of Brazilian Amerindian children is the frequent lack of data regarding age of the population, which does not allow for calculation of indexes that are fundamental for nutrition evaluation routines, such as height-for-age and weight-for-age.
Nevertheless, these previous studies have indicated that there may be a significant growth deficit in Amerindian children, usually related to an incidence of protein-energy malnutrition (PEM) higher than that reported for the general Brazilian population. [7] [8] [9] Frequently, also, the deficit in height can be as high as 50 to 60%. Similar results have been obtained by other anthropometric studies of Amerindian peoples of South America. [10] [11] [12] [13] The deficit in height was verified after comparison of data collected from Amerindians with data from National Center for Health Statistics (NCHS) and World Health Organization (WHO) international growth reference. 14 To be sure, native Indian peoples in interaction with the surrounding society are exposed to social, economic, and environmental conditions that can help maintain a status of malnutrition. 6, 15 In assessing the nutritional status of Amerindians, the literature has raised a fundamental question: are the levels of malnutrition in Amerindian children high or are the NCHS growth references not appropriate for application with Amerindian peoples. 6, 11, 12 In other words, it is important to identify and structure the effect of genetic and environmental factors related to growth standards of native Indian children.
A possible solution to the above question would be carrying out additional studies on growth of native Indian children, and that is the objective of this study. It is our aim to present data related to growth of school-age children from 5 to 10 years of age from two Xavante communities. The Xavante people, of the Jê linguistic family, currently have an approximate population of 8,000 people distributed in about 70 villages within six reservations located in eastern Mato Grosso state. [16] [17] [18] [19] 
Patients and methods
Our study was carried out at the Sangradouro-Volta Grande reservation located in the municipalities of General Carneiro, Poxoréu, and Novo São Joaquim and at the São Marcos reservation, located in the municipality of Barra do Garças; both reservations in the state of Mato Grosso (MT). Data were collected in February of 1997 in schools of the Sangradouro and São Marcos village (Sangradouro-Volta Grande and São Marcos reservations, respectively). This study was approved by the National Indian Foundation (FUNAI) and by leaders of native Indian communities.
In 1997, the São Marcos village and the Sangradouro village had 914 and 516 inhabitants, respectively. The population of our study included 233 school-age children from 5 to 10 years of age. Children were regularly enrolled at native Indian State Public Schools controlled by the Salesian Mission of MT. The population of our study represents, respectively, 90.2% and 72.7% of children in the referred age range in the villages of Sangradouro and São Marcos. Due to the reduced number of inhabitants in both communities, we sought to include the largest number of children possible. No specific techniques were employed for collection of the population sample. Measurements were carried out in February, which is the month when school starts; thus, we were not able to measure some of the children who still had not showed up for school. Only two children refused to be measured.
Data collection included date of birth, sex, body mass, height, arm-muscle circumference, and triceps skinfold thickness. All measurements were carried out by Gugelmin according to anthropometric standardization indicated by Lohman and colleagues. 20 Height measurements were carried out using an anthropometer (GPM) with up to 1-mm precision. Body mass was measured with children barefoot and wearing light clothing using a Soehnle digital scale for up to 130 kg and 200-g precision. Arm-muscle circumference measurements were carried out using a regular metric tape with 1-mm precision. We carried out three different triceps skinfold measurements using a Lange pachymeter with up to 1-mm precision. Subsequently, arithmetic mean values of measurements obtained were calculated and computed. Dates of birth were obtained from FUNAI and Salesian schools registries. After calculation of ages, we divided the population into 5 different age ranges within 5 to 10 years of age (i.e. 5-5.99, 6-6.99, 7-7.99, and so on).
After collection of anthropometric data, we calculated the indexes of height-for-age, weight-for-age, and weightfor-height using cutoff points of Z scores + 2 to determine protein-energy malnutrition, underweight, and short heightfor-age. 21 Next, we compared our data with NCHS 14 reference using the Measure function of the EPI INFO 6.01 software. 22 The descriptive statistical analysis was also carried out using the EPI INFO 6.01 software. Central tendency (mean and median) and dispersion (standard deviation) were calculated. The average height of Xavante children was compared with that of North-American; 14 Brazilian; 2 and native Indian children of the Chachi, from Ecuador; 10 Curripaco, from Venezuela; 23 and Tupi-Mondé from the state of Rondônia (Northern Brazil) peoples. 24 Unfortunately, other comparisons were not possible due to the lack of studies that report average values of anthropometric standards according to age, which makes comparative analyses difficult to be carried out.
The chi-square test was used in the comparison of indexes. Student's t test was used to compare average values. Significance was considered for P less than or equal to 0.05. Table 1 presents the percentage distribution of Z scores for indexes of height-for-age (H/A), weight-for-age (W/A), and weight-for-height (W/H) according to sex and village and to cutoff points recommended by the WHO for nutritional status evaluation within this age range. A total of 9% of children presented short height-for-age. Results of low weight-for-age and low weight-for-height percentages were of 3.0% and 0.9%, respectively. The percentage of children who presented with height deficit in São Marcos was 2-fold higher that of Sangradouro (11.3% and 5.4%, respectively). Other differences between the two communities were of a smaller magnitude. ; and p = 0.000 and Student's t test = 2.00; 117 g.l.; and p = 0.048, respectively). We did not observe differences in Z scores of girls in any of the three anthropometric indexes.
Averages and standard deviation for height, weight, arm-muscle circumference, and triceps skinfold thickness measurements are presented according to age range and sex of our population ( Table 3 ). The average height of Xavante children was lower than that reported for the North-American population within the same age range (Figure 1 ). Xavante boys presented average height and weight values higher than those of Xavante girls in practically all age ranges. The average values for arm-muscle circumference of boys were similar to those reported by Frisancho and colleagues for North-American children. 25 In the case of girls, especially the older ones, average arm-muscle circumference values were similar to those of North-American girls within the same age range. Boys and girls presented average triceps skinfold thickness values lower than those of NorthAmerican children (3.7 mm for boys and 5.1 mm for girls), thus suggesting smaller reserves of subcutaneous fatty tissue. Physical growth of five to ten year old Xavante indian... -Gugelmin SA et alii
Discussion
Assessment of anthropometric parameters in our study indicated differences between the two Amerindian communities with respect to the anthropometric characteristics of children. The boys in Sangradouro presented higher height and weight averages than those in São Marcos; this difference was not observed among girls. Consequently, the frequency of short height-for-age was 2-fold higher for São Marcos than for Sangradouro children. With respect to the height-for-age index, 9.0% of the Xavante children aged 5-10 years and surveyed indicated Z scores <-2. The percentage of children below the Z score -2 cutoff point for weight-for-age and weight-for-height indexes was lower, with values as low as 3.0% and 0.9%, respectively. According to World Health Organization standards, 21 the clinical status of Xavante children of height deficit associated with maintenance of proportionality of body size (verified by weight-for-height index) would be an indication of a population with few cases of malnourished children at the moment of data collection, but with previous history of malnutrition. The occurrence of protein-energy malnutrition in Xavante children had been expected Since the 1970s, the WHO -while considering that growth of healthy and well-nourished children of different ethnic groups is similar 21, 27 -has recommended the use of standard growth charts based on anthropometric data of North-American children. 21.28 Consequently, a single reference was established for all groups for evaluation of nutritional status of children up to 10 years of age. There have been, however, some controversy as to the empirical and theoretical bases for establishing a standardized reference for all peoples. Data collected from specific study populations, especially from Asian children, have been used to assess the use of North-American growth charts as a standard reference for assessment of nutritional status worldwide. [29] [30] [31] [32] As we pointed out earlier, there are few studies regarding nutritional and growth status of native Indian populations. Despite the reduced number of studies, it is possible to identify a relatively consistent set of characteristics in the existing anthropometric studies. It is possible to observe very high percentages of short height-for-age values, sometimes above 50%, associated with the maintenance of body size proportionality. 7, 8, [10] [11] [12] [13] Holmes, 12 despite recognizing the existence of adverse living conditions, argues that small body size for height and weight of Yanomami children is also related to a differentiated genetic potential for growth.
The data presented in our study indicate that the Xavante present a growth profile that, to some extent, is different than that reported for other Brazilian Amerindian peoples. [6] [7] [8] [9] 24 Though shorter than Brazilian and NorthAmerican children, the Xavante children ranged in age from 5 to 10 years presented a height average higher than that of other native Indian populations. In this sense, moreover, it is possible to observe in Figure 1 that the Xavante height average, at specific points, almost overlaps with the Brazilian height average. Consequently, based on the evidence presented and without discussing the applicability or not of international growth charts for native Indian populations in general, it seems that NCHS reference is adequate for assessment of nutritional status of Xavante children. The growth deficit observed in Xavante children could have been expected due to the poor sanitary conditions in both villages investigated in this study.
In conclusion, our results indicated the presence of growth deficit in Xavante children from 5 to 10 years of age when compared to North-American reference growth charts. The average height observed, however, is higher than that of other South-American native Indian children and approaching the values reported for children in Brazil. It is possible to conclude, also, that if given the opportunity to Correspondence Dr. Silvia Gugelmin Universidade do Estado do Rio de Janeiro Instituto de Nutrição Rua São Francisco Xavier, 524 -12º and., Bl. D, sala 12001 Maracanã -Rio de Janeiro -RJ -CEP 20550-013 Phone: ++55 21 587.7131 -E-mail: gugelmin@uerj.br live in better conditions, the Xavante children could present a lower height deficit. Considering our results, it seems clear that, as to what concerns growth profiles, Amerindians should not be considered as a whole group. In the specific case of the Xavante, the NCHS growth charts seem appropriate for the assessment of nutritional status.
